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1 
This invention relates fo offshore drilling 
apparatus, and particularly to drilling rig sup- 
porting means adaptable for positioning over a 
drflling site which may be beneath a large and 
deep body of water. 5 
Various structures have heretoïore been pro- 
posed for use in transporting and supporting 
well drilling equipment in a manner intended fo 
be suitable for drilling wells below unprotected 
deep water. Such structures in all cases, how- 10 
ever, either constitute permanent developments 
which may not be moved from the drilling site 
af ter drilling operations are completed and which 
are extremely expensive or constitute structures 
which, although transportable after drilling, are 15 
impractical /or the reason that said structures 
provide no satisfactory means for assuring sta- 
bility of the structure over the drflling site, either 
against action of the sea or the wind. In all of 
the proposed designs, the only restraints pro- 20 
vided fo resist horizontal movement of the struc- 
ture during the action of high waves and high 
winds are vertical members between the primary 
structure and the water bottom. It is self-evi- 
dent that as te depth oï water in which the pro- 25 
posed structure is to be used increases, the width 
of the supporting structu»e must increase in 
order fo provide adequate resistance fo upSet or 
collapse the drilling platfom. Consecuently, 
truly deep water drflling requires that a tre- 30 
mendously large and heavy structure be built 
 whereby fo provide the sufficient base distance, 
and no provision exists in the prior art whereby 
this can be achieved in connection with a reason- 
ably compact and light supporting structure. 35 
If is consequently the principal object of this 
invention fo provide a compact, reasonably light 
but strong structure adapted as a. drilling plat- 
form and adapted fo be stably supported over 
drilling sites submerged under considerable 40 
depths of water. 
A further object oï the invention is fo provide 
said structure transportable fo and ïrom desired 
drilling sites and adapted fo compose its sup- 
porting base over varying areas determined by 45 
the depth of the water encountered and there- 
fore the distance between the base and top. 
Another object of this invention is fo provide 
said supporting base which preferably constitutes 
telescoping legs as retracted in relationship to 50 
the barge or platform itselï during transporting, 
but extendible over any drflling site fo ïom a 
base for the platform. 
Still a further object oï the invention is fo pro- 
vide means associated with the supporting struc- 55 

2 
ture whereby the barge or drilling plakform may 
be raised from the surface of the sea whereby fo 
be free of the buffeting action of the sea waves. 
And yet another object of the invention is to 
provide portions of the supporting structure for 
the platform as integrally correlated to assure 
that the platform is supported evenly and is hot 
tilted or disturbed from a horizontal plane during 
raising of the platform from the surface of the 
sea. 
Further objects of the invention wfll appear 
hereinafter. 
In the drawings: 
Figure 1 is a side elevational view of a barge or 
drilling platform embodying the present inven- 
tion and having lts supporting structure or legs 
in position for moving the barge; 
Figure 2 is a top plan view of said barge or 
platfom; 
Figure 3 is an end elevational view thereof; 
Figure 4 is a view similar fo Figure 3 showing 
the apparatus having its supporting means or 
legs extending fo the bottom; 
Figure 5 is another view similar to Figures 3 
and 4 but showing the barge or drflling platform 
raised from the surface of the sea and showing 
an off well casing set in the well bore; 
Figure 6 is a diagrammatic view showing the 
hydraulic system for controlling the positions of 
the barge supporting structure or legs; 
Figure 7 is a view similar fo Figure 6 showing 
the valves thereof in a different position; 
Figure 8 is a further view simflar fo Figure 6 
showing the valves in yet another position; 
Figure 9 is a longitudinal section of one of the 
legs of the barge supporting apparatus; 
Figure 10 is a transverse sectional view of a leg 
taken on the line  0-- 0 of Figure 9; 
Figure 11 is a longitudinal sectional view taken 
through one of the hydraulic jacks which con- 
trol the position of the barge supporting means 
or legs. 
Figure 12 is a longitudinal sectional view of 
an enlarged lower portion of one of the barge 
supporting legs. 
Figure 13 is a transverse sectional view taken 
on the line 3--3 of Figure 12; and 
Figure 14 is a plan view of a proposed modifi- 
cation of the barge or drilling platform and as- 
sociated apparatus. 
Figure 15 is a side elevational view partly in 
section and partly diagrammatic, showing a mode 
ification oï the means ïor controlling the posi- 
tion of the legs. 
leferring fo the drawings, the general assem- 
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3 
bly of the structure incorporating this invention 
consists in a barge 20 which serves as a drilling 
platform, and is provided with a slot 22 through 
which drilling operations may take place, the 
said barge 20 supporting a derrick 24 which may 
or may not be erected prior to the rime the barge 
reaches the drflling site. The barge is of course 
of suflïcient proportions to contain equipment 
and supplies for drilling wells and operating con- 
nected supporting apparatus, as well as ballast 
and trim tanks, and may also be equipped with 
motivating means whereby the barge may be 
driven o a suitable drilling site. 
Attached pivotally to the barge are a plura!ity 
of paired telescoping legs 28, shown for clarity 
as 26 and 26 in some views, which form the 
principal supporting members once the barge has 
reached the drilling site. Said legs 2.6 are ex- 
tended by hydraulic means hereinafter- to be 
described, whereby the feet 26 connectel to the 
lover extremities of said legs 26 test upon and 
may partially submerge in the bottom belOw the 
body of water. 
After the. said feet have contacted the bottom 
and thns with the legs 26 forma supporting base, 
the barge or drilling platform 28 is carried up- 
w.ardly on said legs. from the surface of the water 
out. o the way of the waves, as shown in Figure 
5.. Drilling is commenced,, and after completion 
thereof and after the casing is set and the well 
flnished, the legs 28 are withdrawn or collapsed, 
settling the barge or platîorm to the surface of 
the sea, and the barge thon removed from the 
drilling site, it being noticed that the casing 
may clear the barge when. said barge is moved 
though the slot 22. 
leferring to the device more specificalIF, the 
barge 20 constitutes a floating and transportable 
drilling platform with a longitudinal slot 22 
theein and having pairs of telescoping legs 26, 
each leg pivotally attached to the side of the 
dr.iIling pIatfo.rm by brackets 2 which form bear- 
ings to support the studs 4 extending from 
bosses 8. welded or other.wise aflïxed fo the up- 
permest section of the legs 28. Additionally sup- 
porting, the said legs 2 are trusses 6 which are 
pivotally attached to straps 8 aflïxed o the 
barge and which are also welded or otherwise 
connected to the upper sections of the said legs 
2, it being noted that the pivot line for the 
trusse 8 is coaxial with the pivot line for the 
studs 34. 
Above the bosses 36 on the upper sections of 
the legs 2.6 are st.uds 42 extending, from the 
sections, and. to which are pivotally afflxed the 
yokes 4 whicti are connected to piston rods 
which lead through the. hydraulic jacks. 48 pivot- 
ally supported by the posts 59, said hydraulic 
jacks 4.8. being in paired relation and controlling 
the. pivoting of the legs 26 with respect to the 
barge 2 in manner tobe hereinafter described. 
The legs 26 comprise a plurality of telescoping 
sections, being adapted to extend as best shown 
in Fïg-ure- 9. Each section, said sections forming 
tubes, is provided with suitable packing means 
52 whereby to prevent the passage of fluid from 
between the sections, and is also provided with 
suitable stops 54 to prevent, over-extension of the 
legs and stops 55 to prevent, over-retraction 
thereof. The bottommost and smallest section 
of each leg 26 is provided with a head 69, and 
bel0w said head is rotatably carried a pin 62 
carrying a collar 64 from which extends a bracket 
66 carrying rotatably another pin 66 which sup- 
ports the foot 25, it being noted that. each fot 
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28 is universally supported by each leg 26. It 
wii1 be appreciated that the structure described 
shows but one foïm of a ç.iversal connection, 
and that other means miht be used, such as ball 
 and socket joints and the like. 
Eaeh foot 28 comprises a hollow, pontoon-like 
structure of considerable area whereby fo dis- 
tribute the weight of the structure over a suflï- 
cient area fo prevent penetration of the leg into 
l0 the bottom, ad is provïded with transverse 
plates T0 and longitudinr plates  which pene- 
trate into the bottom thereby to prevent any 
tendency in the feet o slip or skid over the said 
bottom. The top surface of the said feet 28 are 
5 provided with extending threaded studs 4 which 
are: inoperative when the legs 28 are extended 
but which az:e adapted to be received in bores in 
flanges , upon brackets 0 extending from the 
barge itself when the legs 26 are retracted. Bolts 
20 80 may be screwed over the studs 4 when said 
legs m,e so. retracted and. thus is provioEed, addi- 
tiona sup.prting means, for the feet and legs 
during transport of the barge to and from the 
drilling site, it being noted that in hollow condi- 
2 tion the feet 28 themselves ser.ve as, pontoon snp- 
ports at the surface of the water.. 
 the preferred embodiment, of the invention, 
the etension oï the legs 26 and foot. 28 after 
removal of the bolts 80., the. positioning of said 
,0 members,, anc the raising, o£ the, barge from the 
surface of the water is all accomplished by 
draulic neans. 
The top of the. uppermost section of each leg 
28. is povided, with a head 82 and aflïxed thm-eto 
5 Js a beari.ng 8. which rotatably carries the upper- 
most section of a. telescoping, tube 86 said tube 
extending through the head $ and bein, con- 
nected with  conduit 8. The tube  is pro- 
vided with packing means. 0 and is adapted to 
4 telescopically extend in conjunction with the leg 
25, a. keyway 92 being provided in said tube co- 
acting with suitable keying, means to prevent 
relative rotation between the varions sections, of 
the tue. The loermost, section o the tube 
¢5 opens ïnto a three-way selector valve 4 whose 
operation will be hereinafter described, and to 
the upper portion, of said tube is welded a handle 
98 by whïch the tube. may be turned as a unit to 
control the aid valve 4. The conduit 86 is se- 
50 lectively connected fo a water, pUlTip or fo an air 
pump, not. shown but which may be accolnmo- 
dated on the dock of the barge. 
The valve 9g. comprises a valve body 96, in- 
tegral with the lowermost section of the tube 
55 86, a.nd set within a valve housing [00 and turn- 
able therein. Said valve body is provided with 
a slot [02, a passage [04 and a passage 
adapted fo coordinate for operational purposes 
with a conduit [06 leading through the. valve 
i,fl housing, with a conduit [j0, a conduit [[2 and 
a conduit [ [4. For the purpose oï lowering- the 
legs 26 and feet 28, the valve body 8 is. turned 
to snch position that the passage 106 cormects 
with conduit 4 whereby pumping of water 
5 through the conduit 88,. tnbe ., valve body 98, 
passage I$ and conduit, il4 passes said fluid 
through a floa valve. 16 supported within the 
foot 28 into the. interior of said foot 28, The 
foot 2 and various sections of the legs 26 wfll 
î0 sink at a speed the function of the amoun of 
water in each foot 28. Thus, the mo£e water in 
each foot, the faster the foot and leg dll sink; 
but if it is desired to slow the rate of sinking, 
air may be. pumped through the conduit 68 and 
75 thereafte:: though, the ms jut set forth fo 
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the foot 28. By means of a gooseneck | |8 lead- 
ing to ports |20 in the foot 28, water is thus 
expelled from said foot, the foot is rendered rela- 
tively more buoyant, and the speed of descent is 
checked. " 5 
Again the rateof speed of descent may be 
increased considerably where desired by filling 
the legs 26 themselves with fluid. A conduit |22 
controlled by a valve |24 leads from a fluid pump 
to each leg 26 through a port in the head 82 for lO 
this purpose. When itis desired to fill a leg 26 
with :fluid, the tube 86 is rotated to turn the 
valve body 88 to a position whereby the passage 
84 registers with the conduit  }, the said con- 
duit |[0 leading fo a cylinder [26 whereb.y to 15 
force a piston carrying a valve |28 outwardly,  
causing said valve to seat in a port in the cham- 
ber 30, said chamber :3} normally providing 
egress for fluid within the leg 26. After thus 
closing the leg 26,.fluid is forced into said leg 20 
through the conduit 22 and under pressure aids 
in extending saine, it being noted that a relief 
valve |3 is provided in the head 02 of each leg 
29 whereby to bleed air from said leg. 
After the foot 28 has reached the bottom, the 25 
legs. 29 will not have been extended fully, the 
remaining potential extension being available.to 
lift the barge or platform 20 from the surface 
of the water. This is done by applying more 
pressure fo the fluid from the conduit. 22 into 0 
the leg 29 and as fluid is forced thereinto the 
legs 26 will extend further, raising the barge 26. 
Such raising of the barge is accomplished under 
the control of the pairs of differential jacks 48 
in manler to be hereinafter described. 35 
After the barge bas been lifted from the sur- 
face of the water and drilling bas been completed 
and it is desired to move to a new site, the fore- 
going hydraulic system is adapted to assist in 
the raising of the legs and feet. The conduits 40 
f22 are opened to drain, thus relieving the fluid 
pressure within the legs 29 and permitting the 
barge to settle back to the surface of the water. 
Thereafter, the tube 88, and thus the valve body 
98, is turned to register the passage |04 with 45 
the conduit | 2 so that fluid pressure will force 
the valve 2, to open position with respect to 
the chamber |38, thus permitting free draining 
of the le 2. It will be noted that by virtue of 
the slot {}2 in the valve body 9, the inoperative 5o 
side of the cylinder 29 is permitted to drain 
through a spring-loaded ball valve |32. After 
opening the leg 26, the valve body 98 is again 
rotated, this rime again to register the passage 
$06 with the conduit | 4, whereupon air is forced 55 
into the tube 9 and into thë foot 28, forcing the  
water therein out through the conduit 8 and 
ports 20. The buoyancy of the said foot wfll 

6 
barge or platform 2}, there is provided, as shown 
partially schematically in Figures 6,  and 8, 
pairs of jacks 48, each pair referred to for con- 
venience as 48 and 48a, adapted each individually 
to control its respective leg and each pair 
adapted, if desired, to coordinate the .pivotal 
movement of facing pairs of said legs 28. As 
heretofore stated, each jack 48 is itself pivotally 
supported on a post 6|} and connected through a 
piston rod 48 and yoke 44 to the uppermost sec- 
tion of each leg 26. Slidable in each jack 48 is 
a piston M connected to the piston rod 46. On 
either side of said piston |34 and leading from 
the jack 4, is a divided conduit, the conduit on 
the exterior side of said piston |M in a jack 
leading through one of a pair of two-position 
valve elements |38 and |36a commonly actuated 
ïn a single valve |38 to an open and closed posi- 
tion to the interior side of its matching jack 
through a conduit |48. Conversely, the divided 
conduit leading from the exterior side of the 
piston 9a in jack 48a passes by-conduit 
through the valve element |38.a to the interior 
side of the jack 48. The exterior side of the jack 
48 also leads through a conduit |42 to a four- 
position selector valve |4 having three com- 
nonly actuated valve elements |6, |8 and |§|}, 
said valve  4 leading in turn to a fiuid pump and 
to a reservoir. Simflarly, the conduit |42a lead- 
ing from the jack 4a leads to a comparable valve 
4a having valve elements 46a, |48a, |$6a and 
said valve a leads to a fluid pump and reser- 
voir. Conduits  52 and | §2a lead, respectively, 
from the interior sides of jacks 8 and 48a to the 
valves 4 and 
Referring to Figures 6, VE and 8 and particu- 
larly to Figure 6 and the jck 8, it wfll be seen 
that the disposition of the valve elements |46, 
8 and 9 causes fluid to lead from the pump 
to the interior side of the jack 8 and with the 
valve |39 closed, the leg 26 is pivoted to more 
the foot 28 inwardly with respect to the barge 
28 and independently of any other leg including 
ifs matching leg 26a. Again referring particu- 
larly to Figure VE and the jack 48a, it will be seen 
that disposition of the valve elements |46a, 
and a pass fluid to the exterior of the jack 
48a, and with the valve 8 closed pivots the leg 
26a so that the foot 28a moves outwardly from 
the barge 20. 
It is to be noted that in both Figures 6 and 
the legs 2 and 26a are actuated independently, 
since the valve  is closed and since no com- 
municaçion exists between jacks through the con- 
duits 4] and 4Oa. In Fgure 6 it will be noted 
. that due to the disposition of the elements of 
the valve .,.a the leg 26a is locked against piv- 
oting. In Figure 7, since communication is pro- 

cause the sections of the leg 2 to telescope and vided between the exterior and interior sides of 
retract fo the surface, a draining of the fluid in 60 the jack 8 through the valve element |48, free 
said leg occurring through the chamber |38. It " and unrestricted pivoting in either direction of 

wfll be noted that the provision of the ports 
at the bottom of the feet 28 not only provide a 
suction-breaking means at the bottom of said 
feet but also during the jetting of the water in 65 
each foot, provide a means for washing away ad- 
hesive mud, sand, and the like. When the legs 
2 are fully telescoped and the feet 28 have risen 
to the surface, the bolts  are threav]ed over the 
threaded studs 4, thereby fully supPorting the 
feet and legs for transport of the barge.. 
The foregoing has described the means asso- 
ciated with the legs and feet for extending and 
retracting saine. In order to control the angu- 
lar disposition of the legs with respect to the 

the leg 28 is permitted. 
Thus it will be seen by Figures 6 and 7 that 
with the valve |38 closed, the valve |4 and its 
duplicate, the valve 44a, permit in the various 
dispositions of their elements an independent 
controiling of the various legs whereby to pivot 
said leg to move a foot 28 inwardly with respect 
to the barge or outwardly with respect to the 
70 barge, permit a locking of the leg, or permit a 
. free and unrestricted pivoting thereof. ' " 
Figure 8 shows the valve 8 in open position/ 
thus providing communication between the ex-. 
terior and interior sides oï matching jacks 49 
5 and a through the conduits |6and.|4|}a:  It 
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i conemplated tha such communication will:be uid aIlowed to exit rom the conduits [ where 
permitted only when the valves 144: and 144a and upon the legs will partial]y te]escope and the 
their elements are in. a position which, but for- barge settle tu the surface of the water. For 
the open position of valve I38, wouid lock their each leg, by the handle 9ç, the valve body 98 is 
respective jacks; i. e., the position shownoï valve 5. turned to open the chamber 199 and thus vent 
144a. ïn Figure 6. Since the valve, f8 is open each of the legs 2ç, and thon turned again o 

and communication permitted between the con- 
duits f49 and 0«, it will be seen that pivoting 
in eithel  direction i permitted in the legs 29 or 
in  the. legs. 29«, with- the proviso that if the 
29 be pioted, a corresponding pivoting must take 
place in the leg. 2 S and such pivotin must be 
in the same direction. 
It wfll be noted that there bas not been shown 
in the. drawings the various pumps, valves, and 
the like heretefore described in connection with 
the pparatus. Said pumps, valves, and associ- 
ated. mechanism may be placed upen the barge 
or plaform 29 in a.ny suitable space and en- 
closed: in, for example; the engine room or a sep- 
aate control room. In addition fo the trusses 
3' and the. like for supportin the legs 2, there 
bave. been provided various guy wires or cables 
a-nd- the like for the pro'pose of aiding in stabiliz- 
ing the supporting structure. Thus there bave 25 
been provided cables 14 and 19 connected to 
the feet 2 . and  to winches (hOt shewn) on the 
barge 9« itset which may be used fo in part con- 
trol he,-angular disposition, of the feet 2 upon 
extension of the legs 2S. ioreover, cables 
maF be provided connecting various pairs oï 
2 to prevent undesired spreading of the support- 
ing structure and to. minimize the danger oï col- 
lapse thereof. Again fo prevent undesired 
spreading oï the îeet in a longitudinal direction, 
cables 199. are shown connecting the feet longi- 
tudinally. And final]y,, it wfll be appreciated 
that during drilling operations, any suitable brac- 
ing member 192, as a bolted-down beam, may be 
previded across the slot 22 to add rigidity to the 
barge or platform. 
In the .general operation of the drflling plat- 
form or barge, tlle said barge is transported to 
the drflling site and the feet 2 unbolted. Tlere- 
after, fo attain the position shown in Figure 4, 
the desired angular disposition of the legs is 
achieved by manipulation of the valves 144 and 
1.4a and. application of fluid pressure to the jacks 
$. and 4a, the valve f38 remaining closed dur- 
ing this operation. The legs 2 may thon be 
locked in their proper angular dispositions, as 50 
shówn schematically in Figure 6, with respect to 
the jack 4a. For each leg, the hand]e 9 is thon 
actuated to turn, the valve body 9 and fluid is 
pumped through the conduit  and on into the 
feet 29 whereby said feet and the legs 29 sink 55 
fo the,bottom. Thereafter the valve f  is opened 
and the valves 144 and 44a being in normally 
locked position, each leg 2 is free to Pivot with 
respect to the barge 20, but its matching leg must 
correspondingly pivot whereby the barge may be 60 
maintained during any pivoting in a horizontal 
plane. Upon assuring that the chamber 9 is 
closed to prevent leakage of fluid from the legs 
2, fluid is pumped into the said legs 26 and they 
are further extended to lift the barge 29 from 
the surface of the water, it being noted that in 
this operation the legs 2 will pivot outwardly 

connect each tube 86 with its foot 28.. Air is 
pumped into the feet 28 and their natural buoy- 
ancy causes a telescoping of the legs 
withdrawal to the barge. The valves 144 and 
144g are adjusted fo enable fluid pressure 
through the jacks 48 and 48g fo pivot the legs 
29 to their upright positions and the feet 28 
thereupon bolted to the brackets ]8, whereupon 
the barge can depart from the completed well. 
It is obvious that various departures from the 
mode of operation above described are avaflable. 
For example, in preparation for drilling, the legs 
on one side of the barge maF be extended in a 
substantially vertical position until their feet 
reach the bottom,, whereupon the jacks on the. 
proper side may be used to dispose said extended 
legs in the desired angular position, af ter which 
the legs on the other side may be disposed in 
their desired angular positïons and thereafter 
lowered until their feet 28 test upon the bot- 
tom. Again, as herefofore noted, judicious han- 
dling of the valve means 94 and associated pumps: 
may be used fo control the rate of descent or 
0 even the rate of ascent of the feet 28 and the legs 
25, and descent oï the legs 2ç may be speeded up 
by introducing flUid into said legs 2ç at the same 
time fluid is introduced info the feet 28. 
Figure 14 shows a modification in the struc- 
5 ture whereby, instead of a lng and narrow 
barge, thebarge itself is substantially square. In 
the modification shown, the ]egs and associated 
mechanism are mounted one on eacl side of the 
barge and the facing legs are integrated, in con- 
40' trol just as are the matching legs in the pre- 
ferred embodiment. The operation of this modi- 
fication, so far as concerns the respective pairs 
of legs, is precisely the same as the operation of 
the more narrowly, shaped barge, and. like partS 
in the principal, embodiment correspond to like 
45 parts on the modification. The principal advan- 
tage of the modification shown is that where the- 
well drflling s to be of such a nature as not fo 
require heavier machinery, materials and the 
like as in shallow well drilling,, said embodflnent 
provides a lighter, more compact and less ex, 
pensive structure. 
Figure 15 shows a modification in the struc- 
ture.whereby, in order to control the angular diS- 
position of the legs 25, a mechanical system is 
used instead of the previously described hydkau-. 
lic jack system. Between each pair of legs 
provided a differential gearing mechanism which 
comprises a conventional gear box [99 containing. 
sun gears Iç2 and Iç4 and planetary gears 
and 198, said planetary gears 166 and 1-68 being 
adapted to rotate freely on the shaftS 19 and 
12. Carried by the structure is the ring gear 
114 which engages a pinion Iç aJïixed fo a shaft 
I8 which bas associated with if a brake drum 
65 189. The shaït 19 is driven by suitable power 
means such as a motor, which is not shown. 
The sun gear Iç2 is keyed fo a shaït 192 which 

but each pair in unison as the barge leaves the extends out of the gear box through a brake 
surlace ol the water. The valve 139 is then closed drum 4 info a clutching mechanism 196. The 
which provides a locking of the various jacks 4 70 clutching mechanism 96 is controlled, by a lever 
and 48a and consequent]y the legs 2G, and the 188 and operates a shaft 190 to which is alïixed 
barge and supporting structure is ready for any a bevel gear 192. Said bevel gear 192 engages 
drl]ling operations desired, another bevel gear 194 on a shaft 196 supported 
Afte drilling is completed and. it is desired fo in. the bearing structures 98 which are shown 
movethe barge; the raire $$ is firSt opened and 75 partial!y diagrammatically. A reel 29{} is carrled 



2600761 

9 
on the shaft I$@ and in turn carries a cable 2@2 
passing around a sheave 2@4 and connected on 
opposite sides t@ the upper portion of the leg 2@. 
The sheave 2@4 is supported by truss means 208 
rigidly aIfixed t@ the brackets 32. 5 
Similarly, the sun gear @4 is keyed t@ shaft 
200 passing through brake drum 210 t@ clutch 
2 2 controlled by the lever 214. On the other 
side of said clutch is a shaft 218 carrying bevel 
gear 28 which engages a bevel gear 22@ carried 
by the shaft 222. It will be noted that the bevel 
gear 22@ is in opposite relationship t@ the bevel 
gear 2 ! 8 from that relationship between the bevel 
'gears 192 and 194. 
The shaft 222, supported in the diagrammati- 
cally shown bearings 224, carries a reel 226 
which in turn carries a cable 228. The cable 
228 passes around a sheave 230 which is carried 
by the truss 232 and iS connected t@ the leg 2@a. 
As with the prior described hydraulic jack 20 
system, the ab@ve mechanical system provides a 
differential means for controlling the angular 
disposition of the legs 2@ and 26a in respect t@ 
the barge. If it be desired t@ more the leg 2@ 
independently of the leg 2@a, the operator will 5 
lock the shaft 208 by means of the brake drum 
20, thus rendering the leg 26a immovable and 
may then apply power in the direction desired 
t@ the shaft 78. By virtue of the ring gear 174, 
the gear box- @0 will rotate, rotating in turn the 3O 
sun gear 62 and the shaft 82. With the clutch 
08 engaged, this will drive the reel 200 and thus 
thè cable 202 t@ dispose the leg 26 in ifs desired 
position. Of course, it is appreciated that it is 
unnecessary during this operation t@ tender the 35 
leg 2@a immovable inasmuch as the clutch 22 
can be disengaged. - 
It will thus be seen by the ïoregoing descrip- 
tion that thr0ugh the differential system de- 
scribed, either the leg 28 or the leg 26a may be 40 
angularly disposed independent of ifs matching 
leg. As heretofore descrlbed, however, it is de- 
sirable that means be afforded whereby angular 
movement of @ne leg be accompanied by an 
equivalent angulr movement in the other leg 
as when the barge is ready to:be lifted from the 45 
surface of the body of water over which drilling 
is t@ take place. This is accomplished by ïreeing 
the two brake drums 84 and 20 by engaging 
the two clutches 10@ and 22, and by simply 
locking the shaft 178 by means of the brake 50 
drum 180. In this condition, when fiuid is 
pumped into the legs 26 and 26a, in ortier t@ 
raise the barge with respect t@ the surface of 
the body of water, angular movement in either 
@ne of the legs is accompanied by equal angular 55 
movement in the other. Thüs, when the leg 
28 pivots counterclockwise, the reel 200 will cause 
the shaft 198 t@ turn, andthrough the bevel 
gears 94 and 192, the shaft 82 will likewise 
turn. Through the sun gear @2, the planetary 
gears 8@ and 1@8 and the sun gear 64, the 
shaft 208 will turn in an opposite direction from 
the shaft 82, and through the bevel gears 28 
and 220, cause the reel 226 t@ rotate. Rotation 
of the reel 22@ drives the cable 220 t@ cause a 
clockwise pivoting of the leg 2@a corresponding 
with the counterclockwise pivoting of the leg 
?.@. It is, of course, apparent that locking legs 
28 and 2@a in desired angular disposition may 
be accomplished by locking the shafts 82 and 
208 by the brake drums 184 and 20, provided 
that the clutches  86 and 2 ! 2 are engaged. 
While there has been described what is at 
present considered a preferred embodiment of 
the present invention, it will be apparent t@ 75 
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those skilled in the art that various modifica- 
tions and changes may be made without depart- 
ing from the essence of the invention, and if is 
intended t@ cover herein all such modifications 
and changes as come within the true scope and 
spirit of the appended claires. 
I claim: 
1. A barge for supporting well drilling struc- 
tur over a body of water conprising: a barge 
body; telescoping supporting legs pivotally con- 
nected thereto, said legs, when extended being 
of suflicient length t@ lift said barge body ab@ve 
the surface of said water and t@ provide a base 
in excess of the width of said barge body; and 
an hydraulic system operable t@ pump fiuid 
into said legs t@ extend said legs; and air pumps 
connected t@ said system whereby t@ evaduate 
said fiuid from  said legs t@ permit floating re- 
traction thereof. 
2. A barge for supporting well drilling struc- 
ture over a body of water comprising: a barge 
body; pairs of facing extendable legs pivotally 
connected thereto, said legs, when extended, 
being of suflicient length t@ lift said barge body 
ab@ve the surface of said water and t@ provide 
a base in excess of the width of sid barge body; 
and an hydraulic sytem operable t@ pump fiuid 
into said legs t@ extend said legs. 
3. A barge for supporting well drilling struc- 
ture over a body of water comprising: a barge 
body; extendable supporting legs pivotally con- 
nected thereto, said legs, when extended, being 
of suflicient length t@ lift said barge body ab@ve 
the surface of said water and t@ provide a base 
in excess of the width of said barge body; and 
hydraulic jacks cooperatively associated with 
said legs t@ control the angular disposition of 
said legs in relation t@ said barge body. 
4. A barge for supporting well drilling struc- 
ture over a body of water comprising: a barge 
body; extendable supporting legs pivotally con- 
nected thereto, said legs, when extended, being 
of sufficient length t@ lift said barge body ab@ve 
the surface of said water and t@ provide a base 
in excess of the width of said barge body; and 
differential gear linkage cooperatively associated 
with said legs t@ control the angular disposi- 
tion of said legs in relation t@ said barge body. 
5. A barge for supporting well drilling struc- 
ture over a body of water comprising: a barge 
body; pairs of facing extendable legs pivotally 
connected thereto, the legs of each pair having 
each a predetermined angu]ar disposition with 
respect t@ said barge body, and being restrained 
each t@ vary ifs angular disposition in response 
t@ any variance in the angular disposition of the 
other; and an hydraulic, system operable t@ 
pump fiuid intp said legs t@ extend said legs t@ 
provide supporting structure for said barge body 
of predetermined base width. 
6. A barge for supporting well drilling struc- 
ture over a body of water comprising: a barge 
body; pairs of facing extendable legs pivotally 
connected thereto, the legs of each pair having 
each a predetermined angular disposition with 
respect t@ said barge body, and being differen- 
tially restrained each t@ vary its angular dis- 
position in response t@ any variance in the angu- 
lar disposition of the other; and an hydraulic 
system operable t@ pump fiuid into said legs t@ 
extend said legs t@ provide supporting structure 
for said barge body oï predetermined base width. 
7. A barge for supporting well drilllng struc- 
ture over a body of water comprising: a barge 
body; pairs of facing telescoping legs pivotally 
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connected thereto, the legs of each pair having 
each a predetermined angular disposition with 
respect fo said barge body, and being restrained 
each fo vary ifs angulaï disposition in response 
t0 any variance .in the angular disposition of 
the other, said leg pairs being extendable to 
suflicient length fo  provide a base of predeter- 
mined width for said barge body and fo lift 
said barge body from said water; and an hydrau- 
Iic system operable fo pump fluid into said legs 
fo extend said legs. 
8. A barge for supporting well drilling struc- 
ture over a body Of water comprising: a barge 
body; Pairs of facing telescoping legs pivotally 
connected thereto, the legs of each pair having 
each a predetermined angular disposition with 
respect to said baïge body, and being differen- 
tially ïestrained each fo vary its angular dispo- 
sition in response to any variance in the angular 
disposition of the 0ther, said leg pairs being ex- 
tendable fo suflicient length to provide a base 
of pïedetermine width for said barge body 
and fo iïft said barge body from said water; and 
an ihydraulic system operable fo pump fluid into 
said legs £o exteni said legs. 
9. A barge for supporting veil drilling struc- 
ture over a body of water compïising: a barge 
body; pairs of facing telescoping legs pivotally 
connected -thereto, the legs of each pair having 
each a predetermined angular disposition with 
respect to said barge body, means adapted to 
restrain each leg to vary its angulaï disposition 
in .esponse to .any variance in the angular dis- 
position of the other, said ]eg pairs being ex- 
tendable £o suflicient length to provide a base 
of predetermined width for said barge body and 
fo lift said barge body from said water, said 
means including differential hydraulic jacks; and 
an hydraulib system operable fo pump flUid into 
sid  legs to extend said legs. 
10. A barge for supporting well drilling struc- 
ture oveï.a body of water comprising: a barge 
body; pairs of Iacing telescoping legs pivotally 
connected thCreto, .the legs of each pair having 
each a predetermined angulaï disposition with 
respect to said barge body, means adapted to 
restrin each leg to vary OEts angular disposition 
in response to any variance, in the .angular dis- 
position of the other, .saidleg pairs being ex- 
tendable t0 suflicient length to provide a base 
of. predetermined width for said barge body and 
to .lift said barge body ïrom said water, said 
means including a differential .geaï linkage; and 
an hydratflic system operable fo pump fluid into 
said legs fo extend said. ]egs. 
ll. A barge Ïor supporting well drilling struc- 
tuïe over a body of water comprising: a barge 
body; .pairs of facing extendible legs pivotally 
coImected thereto, the legs of each paiï having 
each a predetermined angulaï .disposition with 
respect to said barge body, and being ïestrained 
each Go vary said angular disposition in response 
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fo any variance in .the angular disposition of 
the other; and .means for extending said legs to 
lift said barge bod above said Wateï and to pïo- 
vide a base for sad barge body. 
5 12. A barge foï supporting well drlti.ng struc- 
ture over a body of vcater comprising: a barge 
body; pairs of .facing extendibl legs .pitall 
.connected thereto, the legs of each pair having 
each a predetermined angulaï disposition with 
0 respect to said barge body, and being differen 
tially restrained èach .to vary said a.ngular dis- 
position in response to any variance in the ángu- 
lar disposition of .the other; and means for ex- 
tending said legs to lift said barge body abovc 
l sid water and .to .previde a base for said barge 
body. 
13. A barge for .supporting vell drilling struc- 
ture over a body of vater comprising: a barge 
body; pairs ..of facing extendiblc legs pivotally 
20 connected thereto, the legs of each pair havin 
each a predetermined angulaï dis»ositiou witb 
respect to said barge body; hydraulic jacks 
operative]y associaed, with .the legs of each pair 
to restrain each leg o vary its angular-disposi- 
25 tion in ïesponse fo any varia-nce in the anular 
disposition of .the other; and means for extend- 
ing said legs .to lift said barge body above said 
water and to lrovide a base for said -brgc body. 
14. A barge for supporting well drilling struc- 
30 turc over a body of vater comprising: a barge 
body; pairs of facing extendible legs pivotally 
connected thereto, the legs of each pir having 
ech a predetermined angular disposition with 
respect to said bargc body; di.fferentia.1 ger link- 
35 age cooperatively:associated with the legs of each 
pair to restrain each ]eg to vary its angular .dis- 
position in ïesponse to any variance in .he angu- 
lar disposition of the other; and means for ex- 
tending said legs to lift said barge body above 
40 said water and to provide a base for said barge 
body. 
ERLE P. HALLIBUITON. 
REFERENCES CITED 
4 The following ïeferences are of record 'in fihe 
file of this patent: 
UNITED STATES PATENTS 

5o 

55 

6O 

Number 
428,141 
I,18,006 
1,892,125 
2,237,387 
2,248,051 
2,308o73 
2,327,118 
2,334992 
2,398,351 

Number 
1,112 

Naine Date 
Robinson ........... May 20, .1890 
Reno .............. June 18, 1929 
Armstrong ......... Dec. 27, 1932 
Crites .............. Apr. 8, 1941 
Armstrong ........... July 8, 1941 
Bulkley ............ Jan. 19, t943 
iVfacl'-3ight ........ Aug. 17, 1943 
Crake .............. Nov. 23, 1943 
Bakeï ............. Apr. 16, 1946 
FOREIGN PATENTS 
Country Date 
Great Britain ............. 1912 



